Data are available as Supporting Information.

1. Introduction {#sec001}
===============

Existing research in psychology, philosophy, social sciences and communication sciences has examined how people understand scientific concepts and the role and significance of values in scientific practice, as well as their consequences for the objectivity of science and for public trust in science \[[@pone.0234036.ref001]--[@pone.0234036.ref006]\]. Specifically, research on public understanding of science has focused on individual scientific domains in isolation--such as climate science or nutrition--examining how scientific understanding, political convictions and personal values can influence public perception of science, or predict people's behaviour \[[@pone.0234036.ref007]--[@pone.0234036.ref016]\].

Most people understand what *climate change* is on the basis of subjective experiences such as of increasingly irregular meteorological patterns, knowledge of facts like global warming, and individual trust in different sources of information and social actors \[[@pone.0234036.ref017]\]. In particular, the term 'global warming' has been found to evoke more concern than 'climate change' \[[@pone.0234036.ref018]\]. While levels of education may not always predict levels of scepticism and concern about climate change \[[@pone.0234036.ref019],[@pone.0234036.ref020]\], public engagement on climate change is reliably predicted by individuals' liberal values \[[@pone.0234036.ref007],[@pone.0234036.ref010],[@pone.0234036.ref012]\].

In terms of *healthy nutrition*, reliable predictors of people following a healthy diet include their knowledge of nutrition, level of education, local food culture and higher socio-economic status \[[@pone.0234036.ref021]--[@pone.0234036.ref025]\]. People in Europe and North America for example have been found to understand this concept in terms of specific foods, such as fruits and vegetables \[[@pone.0234036.ref026],[@pone.0234036.ref027]\], their origin such as organic versus conventional foods \[[@pone.0234036.ref028]\], and features of a healthy diet, like balance, variety and moderation \[[@pone.0234036.ref029],[@pone.0234036.ref030]\].

Across different countries and demographic backgrounds, significant variation has also been observed in public understanding of what *poverty* means, of the causes and consequences of living in poverty, and of the circumstances under which the poor deserve public assistance \[[@pone.0234036.ref031]--[@pone.0234036.ref033]\]. According to the EU Poverty and Social Exclusion Survey \[[@pone.0234036.ref034]\], about 25% of European citizens believe that to be poor is to lack material resources necessary for full participation in society, while 21% believe that to be poor is to be dependent on public subsidies or charity.

Existing research on the concept of *effective medical drugs* focuses in turn on public views about the efficacy of alternative treatments like homeopathy or of "generic drugs" in comparison to standard medical drugs \[[@pone.0234036.ref035]--[@pone.0234036.ref037]\]. This research highlights that the vast majority of the public has little or no knowledge of actual medical and pharmaceutical research \[[@pone.0234036.ref038]\]. Although the most important factors predicting patients' adherence to treatment are personal beliefs about efficacy and safety \[[@pone.0234036.ref039],[@pone.0234036.ref040]\], it remains unclear how patients define and explain the efficacy of a drug (cf. \[[@pone.0234036.ref041]\]).

This experimental study contributes to this body of research by identifying the demographic, ideological (political and religious) and epistemic factors that can explain differences in public understanding of four of the most commonly discussed scientific concepts, *climate change*, *healthy nutrition*, *poverty* and *effective medical drugs*. The study was designed to address three main questions. First, what are the demographic, ideological and epistemic factors that most reliably explain variation in people's understanding of *climate change*, *healthy nutrition*, *poverty* and *effective medical drugs*? Second, are people's changes in their understanding of these four concepts associated with changes in their behaviour? Third, do people judge scientific practices employing the more descriptive concepts of *climate change* or *effective drugs* to be more objective (less controversial) than practices employing the concepts of *poverty* or *nutrition*, which are both descriptive and evaluative \[[@pone.0234036.ref042]\] at the same time?

Corresponding to these three questions, and building on the results of the extant research outlined above, we formulated three main hypotheses prior to conducting the study. First, across the different study samples and conditions, survey participants' correct understanding of all four concepts, *climate change*, *healthy nutrition*, *poverty* and *effective medical drugs*, is most reliably predicted by their higher socio-economic status, liberal values, and existing knowledge of the issue. Second, across the different study samples and conditions, survey participants' changes in their knowledge of an issue are associated with changes in their behaviour. Third, across the different study samples and conditions, survey participants judge the concepts of *climate change* and *effective drugs* to be more objective compared to the concepts of *poverty* and *nutrition*.

In testing these hypotheses, this experimental study advances existing literature in the intersection of psychology, philosophy and the social sciences in five novel ways. It assesses public understanding and behaviour related to four widely discussed value-laden scientific concepts comparatively, within the same study. It employs a unique set of controls that includes three experimental groups to better assess variation in results. It takes into account a broader range of predictor variables than similar studies to assess their relative importance and better assess the role of values. It evaluates how people across different cultures understand and behave differently on these issues (with three study samples from India, the US, and the rest of the world). And it probes the extent to which people's changes in behaviour are associated with changes in their understanding of these concepts.

Overall, the study indicates that knowledge deficits and ideological differences are the most powerful explanatory factors driving differences across cultural contexts in the motivation to change one's behaviour on the basis of their understanding of science. The findings are important both scientifically, for clarifying patterns of variation in public understanding of science, and practically, for addressing these issues, building effective cooperation between science and society, and better aligning scientific practice and its outcomes with the expectations, understanding and values of the public.

2. Methods and study design {#sec002}
===========================

The study collected data from 918 participants distributed across three study populations from India (29.4%), the US (41.6%) and the rest of the world (29%)--which includes participants from 52 countries, with the largest shares from Brazil, Italy, Germany, the UK and Canada. Participants were recruited in October 2019 using Amazon Mechanical Turk (MTurk). For the study population, participants were randomly assigned to one of three experimental groups. In experimental group 1, participants answered a set of questions about what they viewed as the scientific community's views on climate change, healthy nutrition, poverty and effective medical drugs. In experimental group 2, participants answered the identical questions, but focused on their own views about the four issues. (For questions where it is not feasible or directly relevant to ask about the scientific community's views or participants' views, then the general public's or the government's views on these issues were studied.) In experimental group 3, participants answered both sets of questions. The study thus adopted a mixed experimental method that employed both a between-subjects design (experimental groups 1 and 2) and a within-subjects design (experimental group 3).

The survey questionnaire we developed included three sets of questions. The first set of questions aimed at eliciting participants' judgements about their understanding of climate change, healthy nutrition, poverty and effective medical drugs. The second set of questions aimed at eliciting participants' judgments about their behaviour and motivations in relation to these four issues. The third set of questions concerned participants' demographic and socioeconomic characteristics, and cultural and political values.

To test the main hypotheses, we designed the survey questions and response items building on existing studies on the public's understanding of climate change, healthy nutrition, poverty and effective medical drugs \[[@pone.0234036.ref007],[@pone.0234036.ref019],[@pone.0234036.ref020],[@pone.0234036.ref037]\]. Understanding is viewed here as the ability to correctly define and explain a given concept. By correct definitions and explanations we mean those adopted by the leading international institutions in the relevant domain, namely: UNFCC for *climate change* \[[@pone.0234036.ref043],[@pone.0234036.ref044]\], World Health Organisation for *nutrition* \[[@pone.0234036.ref045]\], World Bank for *poverty* \[[@pone.0234036.ref046],[@pone.0234036.ref047]\] and Cochrane Collaboration for *medical drug effectiveness* \[[@pone.0234036.ref048],[@pone.0234036.ref049]\]. For most questions in the survey, we apply a five-point Likert scale--the most commonly used scale in survey research. We also asked five experts, holding PhDs in psychology, philosophy and economics, to validate the survey questionnaire. After revision and validation we carried out the survey questionnaire, which is available in the supporting information ([S1 File](#pone.0234036.s001){ref-type="supplementary-material"}). We obtained approval on the survey from the Ethics, Data Management and Protection board of the School of Humanities and Digital Sciences at Tilburg University (The Netherlands).

In terms of the representativeness of MTurk participants, results from surveys indicate that they 'generally provide high-quality data and are reasonably representative of the general population across most psychological dimensions assessed' \[[@pone.0234036.ref050]\] cf. \[[@pone.0234036.ref051]\]. For the study's overall sample, background traits of participants are well represented--though females can be underrepresented in Mturk samples \[[@pone.0234036.ref051],[@pone.0234036.ref052]\]--with 32% of all participants in the survey female and 68% male. The average age of participants was 34 years (see last column of [Table 3](#pone.0234036.t003){ref-type="table"} for full demographics). Participants received a payment of \$1.50 for completing the survey, which is comparable with payments for completing academic surveys of similar length via Mturk \[[@pone.0234036.ref051],[@pone.0234036.ref052]\].

Regression analysis was conducted using three dependent variables, namely: participants' ability to *define* and *explain* (and thus understand) the four target concepts, and participants' motivation to change their *behaviour* on the basis of their understanding. These three variables were studied, while controlling for participants' demographics, socioeconomic status, education, and political and religious values (i.e. the independent variables).

In terms of measuring people's political/ideological values, different scales exist that each has methodological strengths and weaknesses \[[@pone.0234036.ref053],[@pone.0234036.ref054]\]. This survey allowed participants to self-identity in terms of liberal or conservative political orientation. We apply this distinction based on several considerations--though there can be ambiguity in using these terms in some languages. Our choice coheres with several researchers in social psychology relying on respondents' self-identification in terms of liberal and conservative \[[@pone.0234036.ref055]\]. There is, across countries, overlap between the meaning of left vs. right, and liberal vs. conservative, which can be useful for international comparisons; the distinctions are 'ubiquitous \[in politics and\] public opinion surveys all over the world, self-placement on a left--right scale stands out as something of a "super-issue," which "tends to assimilate all important issues" and consistently proves to be one of the best predictors of a person's political attitudes and behaviour' \[[@pone.0234036.ref056]\].

3. Results and discussion {#sec003}
=========================

The three main results of the study are the following. First, participants' understanding of *climate change*, *healthy nutrition*, *poverty*, and *effective medical drugs* is limited. In particular, older age and liberal political values were the strongest predictors of correctly understanding the four concepts. Second, greater levels of education and liberal political values were the strongest predictors of participants' reporting that they changed their behaviour based on their improved understanding. Third, respondents had an exaggerated belief that they could define and explain the four concepts better than other people, and they understood the concepts of *climate change* and *effective medical drugs* less accurately than *poverty* and *healthy nutrition*.

3.1 Differences in public understanding of value-laden science {#sec004}
--------------------------------------------------------------

[Table 1](#pone.0234036.t001){ref-type="table"} illustrates the descriptive results, which allow for comparing the relative differences in participants' ability to define and explain these four scientific concepts, and motivation to change behaviour based on their understanding.

10.1371/journal.pone.0234036.t001

###### Descriptive data: People's understanding and behaviour in relation to climate change, healthy nutrition, poverty and effective medical drugs--across their background traits and conditions.

![](pone.0234036.t001){#pone.0234036.t001g}

                                             Share of participants correctly identifying which *definition* is the most widely accepted within the scientific community   Share of participants correctly identifying which *explanation* is the most widely accepted within the scientific community   Total \# of participants   Share of participants who changed their *behaviour* due to improved knowledge on:   Total \# of participants                                                                                            
  ------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------- -------------------------- ----------------------------------------------------------------------------------- -------------------------- ---------- ---------- ---------- ----------- ---------- ---------- ---------- ---------- -----------
  ***Total***                                ***65***                                                                                                                     ***72***                                                                                                                      ***53***                   ***66***                                                                            ***42***                   ***65***   ***61***   ***43***   ***612***   ***78***   ***86***   ***74***   ***75***   ***851***
  Female                                     67                                                                                                                           78                                                                                                                            57                         74                                                                                  41                         68         60         44         196         80         91         71         75         262
  Male                                       64                                                                                                                           69                                                                                                                            52                         62                                                                                  42                         64         61         43         414         77         83         74         74         586
  Age 18--29                                 56                                                                                                                           61                                                                                                                            50                         56                                                                                  37                         57         56         37         241         82         85         73         76         348
  Age 30--39                                 71                                                                                                                           75                                                                                                                            54                         70                                                                                  41                         68         64         44         254         78         86         77         76         339
  Age 40 \>                                  71                                                                                                                           88                                                                                                                            61                         77                                                                                  52                         75         65         53         117         71         88         68         68         164
  *Nationality*                              * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  US                                         74                                                                                                                           82                                                                                                                            60                         75                                                                                  41                         71         65         48         258         76         85         64         70         332
  India                                      40                                                                                                                           43                                                                                                                            33                         42                                                                                  35                         45         48         34         173         83         88         83         83         267
  Rest of World                              76                                                                                                                           84                                                                                                                            64                         75                                                                                  49                         76         68         46         181         76         84         73         70         252
  Urban (more than 100,000 inhab.)           63                                                                                                                           69                                                                                                                            52                         64                                                                                  40                         64         59         42         420         80         86         76         76         599
  Rural                                      70                                                                                                                           77                                                                                                                            57                         71                                                                                  45                         68         66         46         192         74         85         66         72         252
  *Highest level of education*               * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  Secondary school                           85                                                                                                                           88                                                                                                                            67                         79                                                                                  44                         74         71         50         82          66         79         60         60         116
  University undergraduate degree            62                                                                                                                           69                                                                                                                            53                         62                                                                                  40                         64         62         44         378         79         86         74         75         529
  University postgraduate degree or higher   61                                                                                                                           71                                                                                                                            47                         69                                                                                  43                         63         53         38         150         81         89         78         80         200
  *Occupation (sector)*                      * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  Primary (e.g. agriculture)                 48                                                                                                                           52                                                                                                                            29                         48                                                                                  39                         46         56         46         95          81         89         78         76         149
  Secondary (e.g. engineering)               58                                                                                                                           61                                                                                                                            44                         62                                                                                  36                         60         56         43         206         80         85         77         76         284
  Tertiary (e.g. service industry)           72                                                                                                                           83                                                                                                                            63                         71                                                                                  45                         75         65         38         192         74         84         63         70         265
  Other                                      80                                                                                                                           88                                                                                                                            74                         79                                                                                  46                         73         67         50         119         80         87         80         78         153
  *Level of annual income (currently)*       * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  Up to 10,000 US Dollars                    62                                                                                                                           73                                                                                                                            59                         63                                                                                  41                         67         57         41         104         81         84         81         79         158
  10,000--20,000 US Dollars                  55                                                                                                                           64                                                                                                                            43                         59                                                                                  43                         58         62         46         158         80         87         81         79         200
  20,000--40,000 US Dollars                  72                                                                                                                           68                                                                                                                            60                         67                                                                                  36                         66         62         39         183         77         85         70         74         272
  More than 40,000 US Dollars                69                                                                                                                           83                                                                                                                            53                         72                                                                                  47                         70         61         47         167         76         87         64         68         221
  *Political orientation*                    * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  Liberal                                    74                                                                                                                           78                                                                                                                            59                         71                                                                                  42                         71         63         44         263         82         90         74         79         371
  Conservative                               52                                                                                                                           59                                                                                                                            40                         56                                                                                  37                         55         55         42         219         76         82         74         74         314
  None                                       67                                                                                                                           79                                                                                                                            64                         73                                                                                  49                         69         67         43         95          73         81         67         63         119
  Other                                      71                                                                                                                           83                                                                                                                            69                         71                                                                                  43                         77         66         46         35          76         91         79         73         47
  *Voted in last elections*                  * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  Yes                                        64                                                                                                                           70                                                                                                                            52                         64                                                                                  40                         64         60         41         521         79         87         74         76         737
  No                                         69                                                                                                                           81                                                                                                                            60                         74                                                                                  52                         74         64         54         91          69         77         73         66         114
  *Religious affiliation*                    * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  Muslim                                     56                                                                                                                           75                                                                                                                            47                         47                                                                                  38                         69         63         47         32          68         83         77         67         35
  Catholic                                   70                                                                                                                           79                                                                                                                            46                         77                                                                                  39                         66         64         36         122         87         84         76         82         172
  Christian, non-Catholic                    65                                                                                                                           73                                                                                                                            62                         63                                                                                  35                         67         61         44         98          74         88         73         76         138
  Hindu                                      39                                                                                                                           40                                                                                                                            34                         44                                                                                  36                         46         46         38         149         81         87         81         79         213
  Other                                      68                                                                                                                           89                                                                                                                            79                         89                                                                                  42                         68         53         42         19          90         85         68         82         27
  None                                       84                                                                                                                           89                                                                                                                            67                         78                                                                                  52                         77         72         53         181         73         85         63         61         250
  *News source most used*                    * *                                                                                                                          * *                                                                                                                           * *                        * *                                                                                 * *                        * *        * *        * *        * *         * *        * *        * *        * *        
  Television                                 61                                                                                                                           65                                                                                                                            50                         58                                                                                  41                         64         53         42         142         79         91         74         81         201
  Radio                                      62                                                                                                                           81                                                                                                                            62                         73                                                                                  38                         62         81         50         26          81         85         69         59         33
  Newspaper                                  61                                                                                                                           55                                                                                                                            48                         61                                                                                  46                         54         59         35         82          75         87         72         77         116
  Social media                               63                                                                                                                           73                                                                                                                            54                         65                                                                                  37                         64         61         42         291         80         84         74         74         402
  Other                                      87                                                                                                                           96                                                                                                                            63                         89                                                                                  56                         87         73         59         71          73         82         75         70         99

To assess people's ability to *define* these concepts, respondents were asked the following question (for example, on nutrition): *Which one of these possible definitions of healthy nutrition do you believe is the most widely accepted within the scientific community*? *(i) Healthy nutrition is the result of eating any food in whatever amount that makes one feel good*. *(ii) Healthy nutrition is the result of eating a variety of foods*, *plenty of vegetables and fruit*, *moderate amounts of fats and oils and less salt and sugars*. *(iii) Healthy nutrition is the result of eating only vegetables*, *fruit*, *legumes*, *mushrooms and nuts*, *and avoiding all animal foods including milk and honey*. The second response is the correct definition as adopted by the World Health Organisation \[[@pone.0234036.ref045]\]. Questions and responses, which followed the same structure, were applied for all four issues (see [S1 File](#pone.0234036.s001){ref-type="supplementary-material"} survey questionnaire, for more details).

The share of participants who correctly identified which *definition*, among the three possible options, was the most widely accepted within the scientific community ranged from 72% for healthy nutrition, 66% for effective medical drugs, and 65% for climate change, to 53% for poverty ([Table 1](#pone.0234036.t001){ref-type="table"}). Descriptive statistics illustrate that participants of older age, employed outside of agriculture, more politically liberal rather than conservative, wealthier and female, were more likely to identify the correct definition across all four topics. Participants from India were about half as likely to correctly define the four target concepts compared to individuals from the US or the rest of the world.

To assess people's ability to *explain* these concepts, respondents were asked the following question (for example, again, on nutrition): *Which one of these possible explanations of what makes nutrition healthy do you believe is the most widely accepted within the scientific community*? *(i) Healthy nutrition is how we defend ourselves against disease and aging*. *Poor nutrition can lead to lower bodily functions*, *and reduced levels of physical output and effectiveness*. *(ii) Healthy nutrition is how we acquire energy and the building blocks for our bodily system*. *Poor nutrition can lead to inadequate energy*, *and low mental functioning and efficiency*. *(iii) Healthy nutrition is how we attain good health through an adequate*, *well balanced diet*. *Poor nutrition can lead to reduced immunity*, *increased susceptibility to disease*, *impaired physical and mental development*, *and reduced productivity*. The third response is the correct explanation (World Health Organisation \[[@pone.0234036.ref045]\]; see [S1 File](#pone.0234036.s001){ref-type="supplementary-material"} survey questionnaire). The share of respondents who identified the correct *explanation* was lower for the less value-laden concepts of *climate change* and *effective medical drugs*, at 42% and 43% of participants, than for *healthy nutrition* and *poverty*, at 65% and 61% of participants. Descriptive statistics illustrate that older individuals and politically non-conservative individuals were more likely to identify the correct explanation on all four topics.

These results indicate that while scientific and political consensus exists on these four concepts--as reflected by leading international institutions (UNFCC \[[@pone.0234036.ref043],[@pone.0234036.ref044]\], World Health Organisation \[[@pone.0234036.ref045]\], World Bank \[[@pone.0234036.ref046],[@pone.0234036.ref047]\], Cochrane Collaboration \[[@pone.0234036.ref048],[@pone.0234036.ref049]\]--public understanding lags behind, with less than half of participants able to explain what determines climate change and the effectiveness of a medical drug.

In terms of self-reported behavioural change, the vast majority of participants answered affirmatively to the question: *Has your understanding of the issue under consideration improved in the past 10 years*? Among this share of participants, over 70% reported that, across all four issues, *their behaviour changed in the past 10 years based on their new knowledge*. In particular, participants, who had greater levels of education and who were politically more liberal than conservative, were the most likely to report they changed their behaviour based on their improved understanding. Participants with a university postgraduate degree or higher were about 20% more likely to have changed their behaviour related to climate change, poverty and medical drugs compared to those with only secondary school education. Age was also associated with participants' reporting that they changed their behaviour on the basis of their improved understanding, with younger individuals more likely to change their behaviour after learning about the particular issue. Finally, while participants with higher levels of income were better able to define and explain all four concepts, they were less willing, compared to the rest of participants, to change their behaviour on the basis of their improved understanding of the issues of climate change, poverty, and medical drugs.

3.2 An "illusion of understanding" and a "better-than-average" effect in public understanding of value-laden science {#sec005}
--------------------------------------------------------------------------------------------------------------------

Prior to conducting the study we expected that asking respondents whether they could identify the correct explanation for each of the four concepts would elicit an "illusion of understanding," whereby most participants would realize that they understand the world with far less detail, coherence and depth than they previously assumed \[[@pone.0234036.ref013],[@pone.0234036.ref016],[@pone.0234036.ref057]\].

To elicit this effect, participants were first asked to what extent they think they could explain a given scientific concept--climate change, for example. Afterwards, two further questions were asked: *Which one of three possible definitions of climate change do you believe is the most widely accepted within the scientific community*? and *Which one of three possible explanations of climate change do you believe is the most widely accepted within the scientific community*? After participants answered these questions, they were asked again to what extent they think they could (still) explain the target concept.

The share of participants, who initially stated that they could *explain* climate change or healthy nutrition was over 70%, for poverty over 60%, and for medical drugs' effectiveness over 40%. When testing people's ability to identify the correct definition and explanation, at least 63% of participants were able to do so for healthy nutrition, and 47% for poverty, and reduced to 41% for climate change and 32% for medical drugs' effectiveness. Unlike what we expected, the share of participants who then reported that they could still *explain* the target scientific concepts increased for healthy nutrition by 3% and 2.6% (for experimental groups 2 and 3, respectively), for poverty by 8.2% and 10%, and for effective medical drugs by 18% and 19%. Only for climate change was an effect found that is compatible with an illusion of understanding, since participants' confidence that they could explain this concept decreased by 2.3% and 1.3% after receiving the questions (for experimental groups 2 and 3, respectively).

Prior to conducting the study we also expected that participants would demonstrate a "better-than-average" effect, whereby they would rate their understanding of the target concepts as better than average \[[@pone.0234036.ref058]\]. The results supported this expectation, as participants both across and within the same experimental groups tended to report that they could explain all four concepts better than the general public. Among those unable to identify the correct definition or explanation associated with any of the four concepts, the share of participants still reporting that they could provide correct explanations was high, at 79% for poverty, 76% for climate change, 69% for healthy nutrition and 68% for medical drugs' effectiveness.

Among participants who stated that their knowledge on one of the four target concepts improved in the past 10 years, and who correctly understood that concept, about two thirds changed their behaviour after gaining new knowledge: at least 81% regarding nutrition, 78% regarding climate change and 68% regarding poverty and medical drug use ([Table 2](#pone.0234036.t002){ref-type="table"}). Behavioural change is thus highly correlated with improved understanding.

10.1371/journal.pone.0234036.t002

###### People's perception and actual ability to define and explain, and change their behaviour, related to climate change, healthy nutrition, poverty, and medical drug effectiveness.

![](pone.0234036.t002){#pone.0234036.t002g}

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                         Ex-ante perception   Testing people's actual ability   Ex-post perception           Behavioural change                           
  ------------------------------- ---------------------- -------------------- --------------------------------- -------------------- ------- -------------------- ----------- ----------- -----------
                                                         i                                                                           ii      ii--i =                                      

  ***Climate change***                                                                                                                                                                    

  Experimental group 1\           scientific community   . . .                64                                43                   . . .   . . .                            . . .       .* *.* *.

  general public                  50                     . . .                . . .                             . . .                . . .   *301*                . . .       .* *.* *.   

  I                                                                                                             69                   . . .                        81          *83*        

  Experimental group 2            general public         . . .                65                                42                   . . .   . . .                *306*       . . .       .* *.* *.

  I                               77                     . . .                . . .                             75                   -2.3    81                   *79*                    

  Experimental group 3\           scientific community   . . .                66                                41                   . . .   . . .                *311*       . . .       .* *.* *.

  general public                  52                     52                   40                                . . .                . . .   . . .                .* *.* *.               

  I                               71                     . . .                . . .                             70                   -1.3    78                   *77*                    

  ***Healthy nutrition***                                                                                                                                                                 

  Experimental group 1\           scientific community   . . .                73                                68                   . . .   . . .                            . . .       .* *.* *.

  general public                  59                     . . .                . . .                             . . .                . . .   *301*                . . .       .* *.* *.   

  I                                                                                                             67                   . . .                        86          *155*       

  Experimental group 2            general public         . . .                74                                60                   . . .   . . .                *306*       . . .       

  I                               79                     . . .                . . .                             82                   3.0     81                   *143*                   

  Experimental group 3\           scientific community   . . .                71                                63                   . . .   . . .                *311*       . . .       .* *.* *.

  general public                  60                     57                   50                                . . .                . . .   . . .                .* *.* *.               

  I                               75                     . . .                . . .                             77                   2.6     93                   *142*                   

  ***Poverty***                                                                                                                                                                           

  Experimental group 1            scientific community   . . .                60                                62                   . . .   . . .                            . . .       .* *.* *.

  general public                  54                     . . .                . . .                             . . .                . . .   *301*                . . .       .* *.* *.   

  I                                                                                                             79                   . . .                        70          *84*        

  Experimental group 2            general public         . . .                53                                49                   . . .   . . .                *306*       . . .       .* *.* *.

  I                               74                     . . .                . . .                             82                   8.2     68                   *68*                    

  Experimental group 3            scientific community   . . .                47                                60                   . . .   . . .                *311*       . . .       .* *.* *.

  general public                  53                     42                   42                                . . .                . . .   . . .                .* *.* *.               

  I                               66                     . . .                . . .                             76                   10.0    73                   *41*                    

  ***Effective medical drugs***                                                                                                                                                           

  Experimental group 1            scientific community   . . .                66                                55                   . . .   . . .                            . . .       .* *.* *.

  general public                  29                     . . .                . . .                             . . .                . . .   *301*                . . .       .* *.* *.   

  I                                                                                                             63                   . . .                        69          *68*        

  Experimental group 2            general public         . . .                64                                43                   . . .   . . .                *306*       . . .       .* *.* *.

  I                               44                     . . .                . . .                             62                   18.0    68                   *59*                    

  Experimental group 3            scientific community   . . .                66                                32                   . . .   . . .                *311*       . . .       .* *.* *.

  general public                  35                     47                   55                                . . .                . . .   . . .                .* *.* *.               

  I                               44                     . . .                . . .                             63                   19.0    71                   *42*                    
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

[Fig 1](#pone.0234036.g001){ref-type="fig"} visually represents the before-and-after differences in people's perception of whether they can explain these scientific concepts after having been tested on whether they actually could do so, with people, after being tested (and thus reading possible options), becoming more confident that they are able to--except in the case of climate change.

![Share of difference in people's perception--before and after actually testing them--for being able to explain climate change, healthy nutrition, poverty, and medical drug effectiveness.](pone.0234036.g001){#pone.0234036.g001}

3.3 Predicting people's understanding and behaviour in the face of value-laden science {#sec006}
--------------------------------------------------------------------------------------

To identify predictors of people's ability to define and explain value-laden scientific concepts, as well as their willingness to change their behaviour (i.e. the dependent variables), two logistic regression models were employed. Model 1 controls for a common set of background factors that includes gender, age, geographic location (urban or rural), level of education, and level of income (i.e. the independent variables) (see also \[[@pone.0234036.ref007],[@pone.0234036.ref020],[@pone.0234036.ref039]\]). Whitmarsh \[[@pone.0234036.ref020]\] employs a similar set of variables and tests also for people's political orientation to measure their level of uncertainty about climate change. Model 2 extends these variables controlling for political orientation (similarly to Whitmarsh \[[@pone.0234036.ref020]\] and Hornsey *et al*. \[[@pone.0234036.ref007]\]) as well as nationality to assess cross-country variation, religious affiliation to test whether certain cultural values and ideology are associated with being more informed (similarly to Hornsey *et al*. \[[@pone.0234036.ref007]\]), occupation to test how people's type of job correlates with being more informed, political participation to test whether those who participate politically are more informed, and source of news to test whether the means through which people receive information influences how well they are informed (similarly to Brulle, Carmichael and Jenkins \[[@pone.0234036.ref019]\]). These controls have thereby been applied in different experimental designs to evaluate people's perceptions and understanding \[[@pone.0234036.ref007],[@pone.0234036.ref019],[@pone.0234036.ref020]\].

The estimated marginal effects of the logistic regression for Model 2 illustrates that older age, political non-conservativeness and non-agricultural occupations were the strongest predictors of participants' ability to correctly *define* the four scientific concepts under consideration (see [Table 3](#pone.0234036.t003){ref-type="table"}). Nationality also predicted participants' ability to define these concepts, with participants in India less likely to be able to than participants in the US or those from the rest of the world.

10.1371/journal.pone.0234036.t003

###### Estimated marginal effects of the traits and conditions of people that predict their ability to correctly *define* climate change, healthy nutrition, poverty and effective medical drugs.

![](pone.0234036.t003){#pone.0234036.t003g}

                                                                                                 Model 1                                          Model 2   *Descriptive data avg*. *(% of group out of 100)*                                                                                                                                                                                                                                                                                                                                                                              
  ---------------------------------------------------------------------------------------------- ------------------------------------------------ --------- --------------------------------------------------- -------- ------------------------------------------------ -------- ------------------------------------------------ -------- ------------------------------------------------- ---------- ------------------------------------------------ -------- ------------------------------------------------- --------- ------------------------------------------------ --------- ----------
   *Independent variables (all variables 1 or 0)*                                                Coef.                                            T-stat    Coef.                                               T-stat   Coef.                                            T-stat   Coef.                                            T-stat   Coef.                                             T-stat     Coef.                                            T-stat   Coef.                                             T-stat    Coef.                                            T-stat    
  Female (reference group, male)                                                                 -0.00414                                         -0.0965   0.0645[\*](#t003fn003){ref-type="table-fn"}         1.705    0.0301                                           0.677    0.0960[\*\*](#t003fn002){ref-type="table-fn"}    2.354    -0.0495                                           -1.017     0.0230                                           0.564    -0.0366                                           -0.719    0.0930[\*\*](#t003fn002){ref-type="table-fn"}    2.114     *0*.*32*
  Age 30--39 (ref. group, 18--29)                                                                0.131[\*\*\*](#t003fn001){ref-type="table-fn"}   3.134     0.0999[\*\*\*](#t003fn001){ref-type="table-fn"}     2.727    0.0312                                           0.677    0.109[\*\*\*](#t003fn001){ref-type="table-fn"}   2.646    0.123[\*\*\*](#t003fn001){ref-type="table-fn"}    2.770      0.0769[\*\*](#t003fn002){ref-type="table-fn"}    2.000    -0.00566                                          -0.110    0.0826\*                                         1.858     *0*.*42*
  Age 40 \>                                                                                      0.102[\*\*](#t003fn002){ref-type="table-fn"}     2.033     0.201[\*\*\*](#t003fn001){ref-type="table-fn"}      5.453    0.0880                                           1.521    0.152[\*\*\*](#t003fn001){ref-type="table-fn"}   3.219    0.0444                                            0.755      0.159[\*\*\*](#t003fn001){ref-type="table-fn"}   4.108    0.00178                                           0.0266    0.106[\*\*](#t003fn002){ref-type="table-fn"}     1.969     *0*.*19*
  Urban (ref. group, rural)                                                                      -0.0165                                          -0.372    -0.0398                                             -1.000   0.00308                                          0.0663   -0.0451                                          -1.046   -0.0244                                           -0.509     -0.0540                                          -1.340   0.00164                                           0.0317    -0.0507                                          -1.106    *0*.*69*
  *Education*: Completed secondary (ref. group, university postgraduate+)                        0.239[\*\*\*](#t003fn001){ref-type="table-fn"}   4.919     0.148[\*\*\*](#t003fn001){ref-type="table-fn"}      2.963    0.197[\*\*\*](#t003fn001){ref-type="table-fn"}   3.085    0.0844                                           1.276    0.163[\*\*\*](#t003fn001){ref-type="table-fn"}    2.656      0.0151                                           0.208    0.0986                                            1.256     -0.0276                                          -0.337    *0*.*13*
  Completed university undergraduate degree                                                      0.0342                                           0.733     -0.0121                                             -0.287   0.0803                                           1.613    -0.0664                                          -1.447   -0.00426                                          -0.0867    -0.0530                                          -1.288   0.0643                                            1.160     -0.110[\*\*](#t003fn002){ref-type="table-fn"}    -2.332    *0*.*62*
  *Annual income*: Up to 10,000 USD (ref. group, \> 40,000 USD)                                  -0.0724                                          -1.127    -0.0868                                             -1.294   0.0607                                           0.961    -0.0649                                          -1.001   -0.000272                                         -0.00390   -0.0129                                          -0.193   0.0786                                            1.077     0.00252                                          0.0364    *0*.*17*
  10,000--20,000 USD                                                                             -0.130[\*\*](#t003fn002){ref-type="table-fn"}    -2.263    -0.169[\*\*\*](#t003fn001){ref-type="table-fn"}     -2.829   -0.0936                                          -1.631   -0.0887                                          -1.549   -0.0216                                           -0.349     -0.0309                                          -0.522   -0.0368                                           -0.555    0.00740                                          0.121     *0*.*26*
  20,000--40,000 USD                                                                             0.0534                                           1.023     -0.144[\*\*](#t003fn002){ref-type="table-fn"}       -2.557   0.0780                                           1.444    -0.0281                                          -0.520   0.115[\*\*](#t003fn002){ref-type="table-fn"}      2.210      -0.0776                                          -1.403   0.119[\*\*](#t003fn002){ref-type="table-fn"}      2.048     0.0202                                           0.368     *0*.*30*
  *Nationality*: US (reference group, Rest of the world)                                                                                                                                                                                                                                                                                     -0.0623                                           -1.095     -0.0232                                          -0.452   -0.0142                                           -0.244    0.00123                                          0.0225    *0*.*42*
  Indian                                                                                                                                                                                                                                                                                                                                     -0.150                                            -1.490     -0.0882                                          -1.017   -0.243[\*\*](#t003fn002){ref-type="table-fn"}     -2.409    -0.226[\*\*](#t003fn002){ref-type="table-fn"}    -2.229    *0*.*28*
  *Occupational sector*: Secondary---e.g. engineering (ref. group, primary---e.g. agriculture)                                                                                                                                                                                                                                               0.103[\*](#t003fn003){ref-type="table-fn"}        1.846      0.0676                                           1.483    0.171[\*\*](#t003fn002){ref-type="table-fn"}      2.568     0.139[\*\*](#t003fn002){ref-type="table-fn"}     2.571     *0*.*33*
  Tertiary---e.g. service industry                                                                                                                                                                                                                                                                                                           0.110[\*](#t003fn003){ref-type="table-fn"}        1.876      0.153[\*\*\*](#t003fn001){ref-type="table-fn"}   3.463    0.251[\*\*\*](#t003fn001){ref-type="table-fn"}    3.904     0.113[\*\*](#t003fn002){ref-type="table-fn"}     1.969     *0*.*31*
  Other occupation                                                                                                                                                                                                                                                                                                                           0.150[\*\*](#t003fn002){ref-type="table-fn"}      2.400      0.132[\*\*\*](#t003fn001){ref-type="table-fn"}   2.672    0.317[\*\*\*](#t003fn001){ref-type="table-fn"}    5.002     0.114[\*](#t003fn003){ref-type="table-fn"}       1.751     *0*.*19*
  *Political orientation*: Conservative (ref. group, liberal)                                                                                                                                                                                                                                                                                -0.164[\*\*\*](#t003fn001){ref-type="table-fn"}   -3.257     -0.107[\*\*](#t003fn002){ref-type="table-fn"}    -2.363   -0.145[\*\*\*](#t003fn001){ref-type="table-fn"}   -2.781    -0.108[\*\*](#t003fn002){ref-type="table-fn"}    -2.194    *0*.*36*
  None                                                                                                                                                                                                                                                                                                                                       -0.165[\*\*](#t003fn002){ref-type="table-fn"}     -2.202     -0.0268                                          -0.419   0.0372                                            0.530     -0.0220                                          -0.319    *0*.*16*
  Other                                                                                                                                                                                                                                                                                                                                      -0.120                                            -1.067     0.0200                                           0.220    0.0510                                            0.486     -0.0131                                          -0.131    *0*.*06*
  Voted in last elections, yes (ref. group, no)                                                                                                                                                                                                                                                                                              0.0213                                            0.316      0.0137                                           0.214    0.0400                                            0.563     -0.00513                                         -0.0778   *0*.*85*
  *Religious affiliation*: Christian, Catholic (ref. group, Muslim)                                                                                                                                                                                                                                                                          0.0445                                            0.541      0.00281                                          0.0353   -0.161\*                                          -1.692    0.165[\*\*](#t003fn002){ref-type="table-fn"}     2.440     *0*.*20*
  Christian, non-Catholic                                                                                                                                                                                                                                                                                                                    0.00325                                           0.0363     -0.0742                                          -0.788   0.0270                                            0.268     0.00507                                          0.0575    *0*.*16*
  Hindu                                                                                                                                                                                                                                                                                                                                      -0.0941                                           -0.872     -0.185[\*](#t003fn003){ref-type="table-fn"}      -1.721   -0.0111                                           -0.0943   0.102                                            1.131     *0*.*24*
  Other                                                                                                                                                                                                                                                                                                                                      -0.0173                                           -0.122     0.0308                                           0.226    0.173                                             1.218     0.213[\*\*](#t003fn002){ref-type="table-fn"}     2.525     *0*.*03*
  None                                                                                                                                                                                                                                                                                                                                       0.146[\*](#t003fn003){ref-type="table-fn"}        1.852      0.0111                                           0.134    -0.0226                                           -0.230    0.0969                                           1.216     *0*.*30*
  *News source most used*: Television (ref. group, newspaper)                                                                                                                                                                                                                                                                                -0.0235                                           -0.324     0.0438                                           0.812    0.0249                                            0.319     -0.0502                                          -0.698    *0*.*23*
  Radio                                                                                                                                                                                                                                                                                                                                      -0.0380                                           -0.308     0.134[\*\*](#t003fn002){ref-type="table-fn"}     2.372    0.112                                             0.925     0.0824                                           0.826     *0*.*04*
  Social media                                                                                                                                                                                                                                                                                                                               -0.0432                                           -0.667     0.101[\*](#t003fn003){ref-type="table-fn"}       1.931    0.0174                                            0.245     -0.000633                                        -0.0101   *0*.*48*
  Other                                                                                                                                                                                                                                                                                                                                      0.100                                             1.163      0.211[\*\*\*](#t003fn001){ref-type="table-fn"}   5.329    -0.0564                                           -0.586    0.192[\*\*\*](#t003fn001){ref-type="table-fn"}   2.946     *0*.*12*
  Number of observations                                                                         612                                                        612                                                          612                                                       612                                                       612                                                          612                                                       612                                                         612                                                        
  R-squared                                                                                      0.0552                                                     0.0795                                                       0.0277                                                    0.0462                                                    0.159                                                        0.230                                                     0.126                                                       0.140                                                      

\*\*\* p\<0.01

\*\* p\<0.05

\* p\<0.1. T-stat indicates if a variable's significance level is over 95% if \> 1.96 or \< 1.96. Urban refers to geographic areas with more than 100,000 inhabitants.

Using the identical sets of controls and indicators (as in [Table 3](#pone.0234036.t003){ref-type="table"}), regression analyses were then run to identify the most reliable predictors of participants' ability to *explain* these four scientific concepts, and of participants' willingness to *change their behaviour* based on new knowledge of these concepts. Older age was the strongest predictor of correct explanations; and political non-conservativeness and greater levels of education were consistently the strongest predictors of behavioural change.

To compare the results for the three dependent variables, [Fig 2](#pone.0234036.g002){ref-type="fig"} visually illustrates the estimated marginal effects and the relative importance of six key background influencers on people's ability to correctly define and explain, and change their behaviour, related to these four concepts.

![Estimated marginal effects of the traits and conditions of people that predict their ability to correctly define and explain, and change their behaviour, related to climate change, healthy nutrition, poverty and effective medical drugs.\
Statistically significant coefficients at p\<0.1 or higher are reflected with a black dashed border.](pone.0234036.g002){#pone.0234036.g002}

[Fig 3](#pone.0234036.g003){ref-type="fig"} illustrates the disaggregated data by US and Indian populations. For participants from the US, liberal political orientation was the strongest and most consistent predictor of people's ability to identify correct *definitions*, while the effects of political orientation were much smaller and generally not statistically significant for participants from India and the rest of world. Older age predicted people's ability to define these concepts for the population from the US and the rest of world, but was not statistically significant for the Indian population.

![Estimated marginal effects of the traits and conditions of US-Americans and Indians that predict their ability to correctly define and explain climate change, healthy nutrition, poverty and effective medical drugs.\
Statistically significant coefficients at p\<0.1 or higher are reflected with a black dashed border.](pone.0234036.g003){#pone.0234036.g003}

While for the full sample (including all nationalities) the strongest and most consistent predictors of *behavioural change* were political non-conservativeness and greater levels of education, the disaggregated results illustrate that liberal political affiliation strongly predicts behavioural change among US participants and to a lesser extent among Indians. Completing more than secondary school education was a strong predictor for Indians' changing their behaviour. Females from the US were also more likely to change their behaviour than males, while in India the opposite was the case.

3.4 Value-judgements, disagreement and objectivity in science {#sec007}
-------------------------------------------------------------

[Table 4](#pone.0234036.t004){ref-type="table"} illustrates that the vast majority of participants believed that both the scientific community and the government in their country can provide a definition of *climate change*, *healthy nutrition*, *poverty* and *effective medical drugs* without making value-judgements (that is, without appealing to somebody's opinions about what types of things are good or bad for someone). The same applies for providing an objective (that is, accurate) definition on these issues. These findings were consistent across the three experimental groups and four concepts. More evaluative scientific concepts like poverty or nutrition were thus not perceived as less accurate or reliable than more descriptive scientific concepts like climate change that figure in politically divisive public debates. Yet the evaluative dimension of poverty is essentially contestable, but it is not contestable that the climate is changing \[[@pone.0234036.ref059]\].

10.1371/journal.pone.0234036.t004

###### Share of people who agrees that the scientific community and government can provide a value-free or objective definition of climate change, healthy nutrition, poverty and effective medical drugs.

![](pone.0234036.t004){#pone.0234036.t004g}

                                                     \% who agrees the scientific community/government can provide a definition of 'x' without making value-judgements   \% who agrees the scientific community/government can provide an objective (accurate) definition of 'x'   Total \# of respondents *(918 in total)*
  --------------------------- ---------------------- ------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------- ------------------------------------------
  *Climate change*                                   * *                                                                                                                 * *                                                                                                       
  Experimental group 1        scientific community   70                                                                                                                  79                                                                                                        301
  Experimental group 2        government             59                                                                                                                  64                                                                                                        306
  Experimental group 3        scientific community   71                                                                                                                  76                                                                                                        311
  government                  61                     61                                                                                                                                                                                                                            
  *Healthy nutrition*                                                                                                                                                                                                                                                              
  Experimental group 1        scientific community   72                                                                                                                  80                                                                                                        301
  Experimental group 2        government             67                                                                                                                  72                                                                                                        306
  Experimental group 3        scientific community   71                                                                                                                  81                                                                                                        311
  government                  67                     71                                                                                                                                                                                                                            
  *Poverty*                                          * *                                                                                                                 * *                                                                                                       
  Experimental group 1        scientific community   65                                                                                                                  71                                                                                                        301
  Experimental group 2        government             71                                                                                                                  74                                                                                                        306
  Experimental group 3        scientific community   69                                                                                                                  71                                                                                                        311
  government                  63                     68                                                                                                                                                                                                                            
  *Effective medical drugs*                          * *                                                                                                                 * *                                                                                                       
  Experimental group 1        scientific community   70                                                                                                                  73                                                                                                        301
  Experimental group 2        government             69                                                                                                                  71                                                                                                        306
  Experimental group 3        scientific community   76                                                                                                                  77                                                                                                        311
  government                  68                     67                                                                                                                                                                                                                            

For those participants who believed there is scientific disagreement about how a given concept should be defined, they were asked about the reasons for the lack of agreement. Participants viewed *complexity of the topic* and *contradicting scientific studies on the topic* as the two strongest factors contributing to scientific disagreement.

3.5 Importance and responsibilities in improving public understanding of science {#sec008}
--------------------------------------------------------------------------------

Participants were more inclined to believe that it is their own responsibility instead of the government's responsibility to ensure that the general public has an adequate understanding of science. Participants reported that the best way to improve such an understanding is through improving the education that students receive (with over 75% reporting this would lead to improvement), followed by improving media and news coverage (over 65%), and improving scientific research (over 60%).

Participants were also asked whether they were willing to pay 10% more in taxes, or on the price of relevant products, to implement policies to improve these issues. Participants were most willing to pay higher taxes for CO2 reducing measures (57% of all respondents), followed by reducing poverty (53%) and promoting healthy nutrition (47%), and finally promoting awareness on medical drugs (34%). About one in five participants stated that they were *strongly* in favour of paying more to improve these issues. Participants in group 1 (who were asked if they would be in favour of paying 10% more) compared to group 2 (who were asked if they would be in favour of their government levying a 10% tax increase) consistently reported being more willing to pay more to improve all four issues. As the monetary effects on individuals would be identical in both experimental groups, this illustrates a framing effect and the importance of the way in which policymakers can formulate policies to improve these four issues.

4. Conclusion {#sec009}
=============

This study examined public understanding and behaviour related to four scientific concepts simultaneously, comparatively and cross-culturally. It found that general understanding of these important scientific, environmental and social issues is overall low: with people able to correctly explain the concepts of *climate change* and *effective medical drugs* at 42% and 43%, and the concepts of *healthy nutrition* and *poverty* at 65% and 61%.

In relation to the main research questions about the demographic, ideological and epistemic factors that most reliably predict people's understanding of these four concepts, and about how changes in understanding are associated with changes in their behaviour, the study found that older age and non-conservative political values strongly predicted peoples' understanding on these four issues; it also found that greater levels of education and non-conservative political values strongly predicted changes in people's behaviour.

These results are consistent with our hypotheses about the predictive power of liberal values on increased public understanding of science, and about the motivational power of increased scientific understanding on changes in behaviour. The fact that no salient differences were found between the way survey participants judged the value-ladenness of, or degree of agreement about, the concepts of *climate change* and *effective drugs* on one hand, and *poverty* and *nutrition* on the other, indicates that the evaluative dimension of certain scientific concepts such as *poverty* need not be essentially contestable. The political and ideological context in which a 'non-evaluative' scientific concept like *climate change* is discussed can suffice to render it contestable.

The present study faces several limitations. One limitation is precisely this gap between one of our hypotheses--namely, that people may judge the more descriptive concepts of *climate change* and *effective drugs* to be more objective than the concepts of *poverty* and *nutrition*--and the study's evidence illustrating similar perceived levels of objectivity of these four concepts ([Table 4](#pone.0234036.t004){ref-type="table"}). Though, most would agree that the concept of poverty is associated with greater value-ladenness in a way that the concept of climate change is not. The only explanation we can provide is that climate change is the most politicised among the four issues, with how people perceive climate change shaped by the political environment that may reduce its perceived objectivity. Another limitation is the focus on *self-reported* changes in people's behaviour (rather than using an *independent* measure). Some participant responses may be inaccurate due to limitations in recalling past changes in their behaviour. An extension of this study that would also include data about participants' behaviour, such as changes in their household energy consumption to reduce their carbon footprint, would help enrich our understanding of behavioural change by providing an additional measure and additional evidence. Another limitation is that results could only be compared between sample populations from the US, India and the rest of the world, while further country comparisons would provide a richer understanding of variations across cultures. Though this may require a more elaborate description in the survey of what is meant by liberal vs. conservative, and left vs. right, political orientation, so that data can be compared across countries.

Despite such limitations facing studies like ours, overall the study indicates that a deficit in knowledge and ideological differences are the most powerful factors explaining people's (lack of) understanding of science and their unwillingness to change their behaviour on the basis of new knowledge. These results provide support to the "deficit model" of public understanding of science \[[@pone.0234036.ref060],[@pone.0234036.ref061]\]. According to this model and in line with the present results, poor scientific literacy, together with non-liberal ideological orientation, can lead the public--for polarised scientific issues--to mistrust scientific institutions and evidence. Improving present low levels of public understanding, including on how political and ideological values can influence us \[[@pone.0234036.ref062]\], will be essential to foster informed behavioural change on these important value-laden scientific issues that affect our lives and (in the case of climate change) also our planet. Addressing these four issues and the associated knowledge deficits requires however greater efforts to improve how media, awareness campaigns and education systems mediate information on these pressing issues.

Supporting information {#sec010}
======================

###### Survey questionnaire.

(DOCX)

###### 

Click here for additional data file.

###### Dataset, raw.

(DTA)

###### 

Click here for additional data file.
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